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【Purpose and Background of the Research】 

 Epigenetic regulation is involved in diverse 
biological phenomena, such as development, 
aging, and cancer. The progress of epigenetics in 
the last decade is partly due to the power of 
molecular genetics using model organisms. In 
addition, “epigenomic” approaches to examine 
DNA methylation and other chromatin 
modifications have accelerated the progress of 
this research field. 

【Expected Research Achievements and 

 On the other hand, recent results by multiple 
groups have implicated that epigenetic control is 
important for chromosome behavior and genome 
evolution. Repetitive sequences are not only 
potential threat to the genome stability but also 
involved in more complex biological phenomena 
such as genomic imprinting, reproduction, and 
development. Here, through molecular genetics 
and genomics of Arabidopsis, we will investigate 
the mechanisms to confine DNA methylation in 
repetitive sequences and the dynamics of 
repetitive sequences at the genome-wide level. 
 

【Research Methods】 
 (1) Characterization of transposon behavior at 
genome-wide level. Using genomic tilling array, 
we will examine modification and proliferation 
of transposons after external stimuli such as 
chromosome breaks and dedifferentiation. In 
addition, using mutants affecting epigenetic 
state, we will dissect the molecular mechanisms 
of the effects on the transposons. Furthermore, 
using natural strains of A. thaliana and other 
species in the genera Arabidopsis, we will try to 
understand the behavior of these transposons 
in the context of epigenetic controls. 
(2) Mechanisms to exclude DNA methylation 
from genic regions. DNA methylation 
contributes to stabilization of genome through 
silencing of transposons. On the other hand, 
DNA methylation is excluded from active genes, 
which depends on a jmjC-domain containing 
protein IBM1. We will study the mechanisms 
that IBM1 distinguishes genes and transposons 
through genetic and genomic approaches. 

Scientific Significance】 
We aim to understand transposon dynamics 
and genome evolution in the context of 
epigenetic controls. We also try to understand 
how the differential DNA methylation patterns 
between transposon and active genes are 
generated.  
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